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(54) Traction sheave elevator 

(57) Traction sheave elevator in which the drive 
machinery (6) together with the traction sheave (7) is 
placed in the elevator shaft (15). The hoisting ropes (3) 
go upward from the traction sheave (7). In the cross- 
section of the elevator shaft, the vertical projections of 
the elevator car (1 ,101), counterweight (2) and the trac- 
tion sheave (7) of the drive machinery are separate from 
each other. 
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Description 

The present invention relates to a traction sheave 
elevator as defined in the preamble of claim 1 . 

One of the objectives in the development of eleva- s 
tors has been an efficient and economic utilization of 
building space. In conventional traction sheave eleva- 
tors, the machine room or other space designed for 
housing the drive machinery of the elevator takes up a 
considerable portion of the building space needed for jo 
the elevator The problem is not only the amount of 
space required by the drive machinery, but also its 
placement. There are many different solutions for plac- 
ing the machine room, but generally they involve a sig- 
nificant restriction in the design of the building, at least is 
in respect of space utilization or appearance. For exam- 
ple, a side drive elevator with machine room below 
requires a machine room or machine space placed 
beside the shaft, generally on the lowest floor of the 
building. Being a special space, the machine room gen- 
erally increases the building costs. 

In recent times, an elevator solution based on a flat 
machinery with a disc-type motor allowing the machine 
room to be omitted has been presented. An elevator 
with machinery below and employing a disc-type motor 
is presented in EP application publication 0 631 968 A2, 
in which the path of the counterweight lies above the 
machinery. Therefore, the minimum shaft height will be 
the sum of the height of the machinery and the length of 
the counterweight path plus the required safety dis- 
tances. 

To meet the need to further develop the traction 
sheave elevator with machinery below with no machine 
room and to achieve a reliable elevator which is advan- 
tageous in respect of economy and space utilization 
and in which, regardless of the hoisting height, the 
building space required for the elevator is substantially 
limited to the elevator shaft only, a new type of traction 
sheave elevator is presented as an invention. The trac- 
tion sheave elevator of the invention is characterized by 
what is said in the characterization part of claim 1 . Other 
embodiments of the invention are characterized by the 
features presented in the other claims. 

The invention provides various advantages, includ- 
ing the following: 

The location in the shaft for placing the machinery 
can largely be freely selected. 
The invention allows an optimal shaft height to be 
achieved. 

The traction sheave elevator of the invention allows 
a significant saving in building space to be achieved 
as no separate machine room is needed. 
The invention allows effective utilization of the 
cross-sectional area of the shaft. 
An advantageous overall solution allowing the 
weight of the elevator car and counterweight to be 
completely or at least partially supported by the 
guide rails. 



In elevators applying the invention, it is not difficult 
to achieve a centric suspension of the elevator car 
and counterweight and therefore a substantial 
reduction of the supporting forces applied to the 
guide rails. 

In the following, the invention is described by the 
aid of an application example by referring to the 
attached drawings, in which 

Fig. 1 presents a diagram representing a traction 

sheave elevator according to the invention, 
Fig. 2 presents an elevator as in Fig. 1 in the cross- 
section of the elevator shaft, 
Fig. 3 presents a diagram representing another 
traction sheave elevator according to the 
invention, and 
Fig. 4 presents an elevator as in Fig. 1 in the cross- 
section of the elevator shaft. 

Fig. 1 is a diagrammatic representation of a traction 
sheave elevator as provided by the invention. The eleva- 
tor is a traction sheave elevator with machinery below. 
The elevator car 1 and counterweight 2 are suspended 
25 on the hoisting ropes 3 of the elevator. The suspension 
of the elevator car 1 from the hoisting ropes 3 is prefer- 
ably essentially centric or symmetric relative to the ver- 
tical line passing through the centre of gravity of the 
elevator car 1. Similarly, the suspension of the counter- 
30 weight 2 from the hoisting ropes 3 is preferably essen- 
tially centric or symmetric relative to the vertical line 
passing through the centre of gravity of the counter- 
weight 2. The drive machine unit 6 of the elevator is 
placed in the elevator shaft, preferably in the lower part 
35 of the elevator shaft, and the hoisting ropes 3 are 
passed to the car 1 and counterweight 2 via diverting 
pulleys 4,5 placed in the upper part of the elevator shaft. 
In most cases, the hoisting ropes consist of a number of 
collateral ropes, usually at least three. 
40 The elevator car 1 and counterweight 2 travel in the 
elevator shaft along elevator and counterweight guide 
rails 10,11 guiding them. 

In Fig. 1 , the hoisting ropes run as follows: One end 
of the ropes is fixed to an anchorage 12 at the top part 
45 of the shaft, from where the ropes go downward to the 
counterweight. The counterweight is suspended on the 
ropes 3 using a diverting pulley 9. From the counter- 
weight, the ropes go up again to a first diverting pulley 
5, which is mounted on an elevator guide rail 10, and 
so from the diverting pulley 5 further to the traction sheave 
7 driven by the drive machinery 6. From the traction 
sheave, the ropes go upward to a second diverting pul- 
ley 4 and round this pulley back dawn to the diverting 
pulleys 8 of the elevator car, passing below the car, and 
55 then further up to an anchorage 1 3 at the top part of the 
shaft, where the other end of the ropes is fixed. The ele- 
vator car 1 is suspended on the hoisting ropes 3 by 
means of diverting pulleys 8. In the hoisting ropes 3, 
one or more of the rope portions between the diverting 
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pulleys or between the diverting pulleys and the traction 
sheave 7 or between the diverting pulleys and the rope 
anchorages 12.13 can run in a direction differing from 
the exact vertical direction, making it easy to provide a 
sufficient distance between different rope portions or 
between the hoisting ropes and the other elevator com- 
ponents. For rope passage, it is often advantageous to 
use diverting pulleys 4,5 of which the upper one has a 
larger diameter than the lower one. The traction sheave 
7 and the hoisting machinery 6 itself lie aside from the 
paths of both the elevator car 1 and the counterweight 2. 
so they can easily be placed at almost any height in the 
elevator shaft below the diverting pulleys 4,5. As the 
machinery is not placed directly above or below the 
counterweight or elevator car, a saving can be achieved 
in the height of the elevator shaft. Therefore, the mini- 
mum height of the elevator shaft is only determined by 
the lengths of the paths of the elevator car and counter- 
weight and the safety distances required above and 
below them. 

Fig. 2 illustrates the placement of the main elevator 
components in the cross-section of the elevator shaft 
15. In the cross-sectional projection, the machinery 6 
together with the traction sheave 7 is completely sepa- 
rated from the car 1 and counterweight The machinery 
with the traction sheave and the counterweight are 
placed on the same side of the elevator car 1 between 
the projection of the elevator car and the shaft wall. Rel- 
ative to the counterweight, the machinery is located on 
the opposite side of the plane of the car guide rails 10 in 
the shaft 15 and it is fixed to the shaft wall or floor. 
Mounting the machinery on a wall or on the floor pro- 
vides an advantage, because if the machinery were 
mounted on the same guide rail as the diverting pulleys 
4,5, the guide rail would have to be of a stronger design. 
Individual hoisting ropes 3 are represented by the 
cross-sections of the rope portions going from the 
diverting pulleys and traction sheave in the up and down 
directions. The car is provided with a car door 18 and 
the wall of the elevator shaft 15 with a landing door 1 7 to 
provide access from the landing to the elevator car 1 . 
Being flat in the direction of the axis of rotation of the 
traction sheave 7, the machinery 6 provides a space 
saving in the cross-sectional lay-out of the elevator 
shaft, because the gap between the car 1 and the wall 
of the shaft 15 required by such a machinery is not 
larger than the space needed for the counterweight. If 
the diverting pulley 5 supporting the counterweight is 
mounted on a counterweight guide rail 1 1 , then it is 
easy to place the counterweight 2 and machinery 6 on 
opposite sides of the elevator car 1 in the cross-sec- 
tional lay-out of the elevator shaft 15. A lay-out like this 
may be needed e.g. when several elevators are 
mounted in shafts placed side by side and/or back to 
back. 

Another traction sheave elevator according to the 
invention is presented in the form of a diagram in Fig. 3. 
This is a traction sheave elevator with machinery below. 
The elevator car 101 and counterweight 102 are sus- 



pended on the hoisting ropes 103 of the elevator. The 
drive machine unit 106 of the elevator is placed in the 
elevator shaft preferably in the lower part of the shaft, 
and the hoisting ropes 103 are passed via diverting pul- 

5 leys 1 04, 1 05 to the car 1 0 1 and counterweight 1 02. The 
diverting pulleys 104,105 are placed side by side and 
preferably separately mounted with bearings on the 
same axle so that they can rotate independently of each 
other. The hoisting ropes 3 consist of at least three par- 

w allel ropes. 

The elevator car 101 and the counterweight 102 
travel in the elevator shaft along car and counterweight 
guide rails 110,111. 

In Fig. 3. the passage of the hoisting ropes 103 is 

is as follows: One end of the ropes is fixed to an anchor- 
age 112 in the top part of the shaft, from where the 
ropes go downward to the counterweight 102. The 
counterweight is suspended on the ropes 103 using a 
diverting pulley 109. From the counterweight, the ropes 

20 go up again to a first diverting pulley 105. which is 
mounted on an elevator guide rail 110. and from the 
diverting pulley 105 further to the traction sheave 107 
driven by the drive machinery 106. From the traction 
sheave, the ropes go upward to a second diverting pul- 

25 ley 1 04 and round this pulley back down to the diverting 
pulleys 108 of the elevator car, passing below the car, 
and then further up to an anchorage 1 13 at the top part 
of the shaft, where the other end of the ropes is fixed. 
The elevator car 101 is suspended on the hoisting ropes 

30 103 by means of diverting pulleys 108. In the hoisting 
ropes 103, one or more of the rope portions between 
the diverting pulleys or betweeen the diverting pulleys 
and the traction sheave 107 or between the diverting 
pulleys and the rope anchorages 1 12,1 13 can run in a 

35 direction differing from the exact vertical direction, mak- 
ing it easy to provide a sufficient distance between dif- 
ferent rope portions or between the hoisting ropes and 
the other elevator components. The traction sheave 107 
and the hoisting machinery 106 itself lie aside from the 

40 paths of both the elevator car 101 and the counter- 
weight 102, so they can easily be placed at almost any 
height in the elevator shaft below the diverting pulleys 
104,105. As the machinery is not placed directly above 
or below the counterweight or elevator car t a saving can 

45 be achieved in the height of the elevator shaft. 

In the case of the elevators represented by Fig. 1 
and 3, a preferred embodiment is one in which that por- 
tion of the weight of the elevator car and counterweight 
which is supported by the diverting pulleys 4,5,104,105 

so is passed down via an elevator guide rail. In the elevator 
in Fig. 1, the rope portions going from the traction 
sheave 7 to the counterweight and to the elevator car 
meet the diverting pulleys 4,5 from the same side (from 
the left in Fig. 1) of the plane between the elevator guide 

55 rails, so the weight of elevator car and counterweight is 
naturally applied to the diverting pulleys 8 from the 
opposite side of the plane between the elevator guide 
rails. In the elevator in Fig. 3, the rope portions going 
from the traction sheave 107 to the counterweight and 
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to the elevator car meet the diverting pulleys 104.105 
from opposite sides of the plane between the elevator 
guide rails. In this case, the suspension of the elevator 
car and counterweight on the diverting pulleys 8 is a 
mirror image relative to the plane between the elevator 
guide rails as compared to the situation in Fig. 1. In this 
way, by slightly altering the rope passage, the rope sus- 
pension of the elevator car can be centered at a point 
where an advantageous support effect on the car is 
achieved. 

Fig. 4 illustrates the placement of the main compo- 
nents of an elevator as presented by Fig. 3 in the cross - 
section of the elevator shaft 15. In the cross-sectional 
projection, the machinery 106 with the traction sheave 
107 is a completely separate unit. Individual hoisting 
ropes 103 are represented by the cross-sections of the 
rope portions going in the up and down directions from 
the diverting pulleys and traction sheave. The car is pro- 
vided with a car door 18 and the wall of the elevator 
shaft 15 with a landing door 17 to provide access from 
the landing to the elevator car 101. Being flat in the 
direction of the axis of rotation of the traction sheave 
107, the machinery 106 provides a space saving in the 
cross-sectional lay-out of the elevator shaft, because 
the gap between the car 101 and the wall of the shaft 1 5 
required by such a machinery is not larger than the 
space needed for the counterweight. As for rope pas- 
sage, it may be preferable to use diverting pulleys 
104,105 of which one is larger than the other. 

It is obvious to a person skilled in the art that differ- 
ent embodiments of the invention are not restricted to 
the examples described above, but that they may 
instead be varied in the scope of the claims presented 
below. For example, diverting pulleys placed side by 
side or one over the other can be used in either one of 
the example elevators to suspend the hoisting ropes 
appropriately in the elevator shaft. Similarly, the ropes 
can be passed obliquely below the elevator car so that 
both the plane between the guide rails and the plane of 
the loop formed by the ropes pass through the centre of 
gravity of the car. 

Claims 

1 . Traction sheave elevator in which the drive machin- 
ery (6,106) with the traction sheave (7,107) is 
placed in the elevator shaft (15) and the hoisting 
ropes (3,103) go upward from the'traction sheave 
(7,107), characterized in that, in the cross^section 
of the elevator shaft, the vertical projections of the 
elevator car (1.101), counterweight (2,102) and the 
traction sheave (7,107) of the drive machinery are 
separate from each other. 

2. Traction sheave elevator as defined in claim 1, 
characterized in that the vertical projections of the 
elevator car (1 ,101), counterweight (2,102) and the 
drive machinery (6,106) in the cross-section of the 
elevator shaft are separate from each other. 



3. Traction sheave elevator as defined in claim 1 or 2. 
characterized in that the drive machinery (6,106) 
with the traction sheave (7,1 07) is of a flat construc- 
tion in the direction of the axis of rotation of the trac- 

5 tion sheave and that the traction sheave is a 
structural part of the drive machinery. 

4. Traction sheave elevator as defined in any one of 
the preceding claims, characterized in that the 

10 counterweight and hoisting machinery (106)are 
placed in the elevator shaft (15) on opposite sides 
of a plane passing through the elevator guide 
rails(110) and the elevator car (101)is suspended 
on the hoisting ropes (103) by means of diverting 

is pulleys (1 08) from the same side of this plane pass- 
ing through the elevator guide rails (110) as where 
the hoisting machinery is placed. 

5. Traction sheave elevator as defined in any one of 
20 claims 1 -3, characterized in that the counterweight 

and hoisting machinery (6) are placed in the eleva- 
tor shaft (15) on opposite sides of a plane passing 
through the elevator guide rails (10) and the eleva- 
tor car (1) is suspended on the hoisting ropes (3) by 
25 means of diverting pulleys (8) from the opposite 
side of this plane passing through the elevator 
guide rails (10) relative to where the hoisting 
machinery is placed. 

30 6. Traction sheave elevator as defined in any one of 
the preceding claims, characterized in that the 
height of the elevator shaft (15) is substantially 
equal to the length of the path of the counterweight 
together with the required safety distances above 

35 and below it. 

7. Traction sheave elevator as defined in any one of 
claims 1-5, characterized in that the height of the 
elevator shaft (15) is substantially equal to the 
40 length of the path of the elevator car together with 
the required safety distances above and below it. 
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Traction sheave elevator in which the drive 





machinery (6) together with the traction sheave (7) is 
placed in the elevator shaft (15). The hoisting ropes (3) 
go upward from the traction sheave (7). In the cross- 
section of the elevator shaft, the vertical projections of 
the elevator car (1,101), counterweight (2). and the trac- 
tion sheave (7) of the drive machinery are separate from 
each other. 
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